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Current Program

Program Funding From
Federal Oil and Gas

-

Structure/Funding

Total Program: $50 M/yr

Royalties

Department of Energy

¥

ﬁ Fossil Energy Office

Program
Consortium

Unconvention
al $16.25 M

Itra-deepwater
$175 M

Small Producer Program

$3.75 M

Secure Energy for America

—
T

In-House R&D

Designed to be
10 year, $500M

directed
spending.

$125



. RPSEA Members

Members listed by state on reverse
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RPSEA Organization

Board of Directors

Strategic Advisory Committee
(SAQ
Srategic direction/ long-range planning
advice/ indentifies metric areas

Small Producer
Research Advisory Group (RAG)
Recommendations on elements of draft

Annual Plan, technical review, and
selection of proposals

| | | 1
VP Operations VP Ultra-Deepwater VP Unconventional Small Producer
Resources Team Lead

~

Operations Team Ultra-Deepwater

Team Support
from Chevron

Unconventional
Team Support
from GT1

Small Producer Team
Support from NMT

Support from SAIC

Ultra-Deepwater Program
Advisory Committee (PAC
Recommendations on elements of draft —
Annual Plan and selection of proposals

Unconventional Resources Program
Advisory Committee (PAC
Recommendations on elements of draft
Annual Plan and selection of proposals

Ultra-Deepwater Technical Environmental Unconventional Resources
Advisory Committees (TAC) Advisory Technical Advisory Committee (TAQ
Includes experts who study and apply Group (EAG) Includes experts in a range of technical

technologies in real field situations, identify disciplines that provide technical reviews of

current technology gaps and define the e Ce =] 2 A proposals submitted to RPSEA
specific R&D efforts needed all programs
regarding
environmental
issues

A



RPSEA 2010 dAP Process Flow

I SAC Guidance I
¥

nMember T
Forums RPSEA
{inclhuedes non- Members
mermbers)
Resource
Target
Identification
Research Techmnical
Community, Literature,
Other Research
Innowvators ¥ Papers
———

I PAC Input on Resource Targets !

f
v

| RPSEA Finalized Resources Target Priority List ]
I

v
TaC"s and Research
EAG Commrm ity
P rograrmm
Meeds
Identification
Other RPSEA
Stakeholders MMembers
¥
v

| PAC/RAG Input on Research Priority Needs ]

B
T

| RPSEA Finalized Research Priorities ]
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Building a Relevant Portfolio

Years Five

thru Ten

Year Two

Year One

Down-
selection,

moving to
demonstration

Careful selection of
key enabling
and cross-cutting
technologies

Smaller that meet
more multiple objectives

numerous or enable the

to"“"\’,"aa:‘:jdss development
the basic of a suite .Of
end of the technologies

research

spectrum

Development
of“low-
hanging fruit”
or technologies
that provide
incremental
improvements in E&P
economics, etc.

Science Themes

]
Enabling/Cross-cutting Themes

—

Enhancing Themes



M Cost Share
® RPSEA

(82)
SEIRETEIS

2009

(66)
paAladay

(62)
SEIRETEIS

2008

(91T1)
paAladay

(zv)
SEIRETEIS

2007

(86)
paAladay

250
200
150
100

(INNIS) |esodoud jo anjep sejjoQ

Summary of Proposals 2007-

Secure Energy for America




2007-2009 Proposals

v

‘g 400.00 -
v 350.00 -
[%2]
?g 300.00 -
o)
§- 250.00 -
.;‘-6 200.00 -
g 150.00 -
= M Cost Share
> 100.00 -
5 500 - ' - = RPSEA
9 0.00

° ® ° ® ° ®

= - — > - — > — —

8 8 38 83 g8 5%

2T | 4 e & e &

Unconventional | Small Producer Ultra-

Resources Deepwater \ly
RRa A
KIFJEMA

v

Secure Energy for America

« Research
o Partnership to



Portfolio Overview

RPSEA Program Selections 2007-2009

Small

Unconvention

Produce al Ultra- Total
Deepwater
r Resources
Universities 14 25 10 49
For Profits 4 4 25 33
Non-Profits 0 4 5 9
National Labs 1 3 1 5
State 0 3 0 3
Agencies
Total Selected 19 39 41 99

Secure Energy for America
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I U.S. Unconventional Shale Gas Plays I

Niobrara
Cody  Mmowry Gammon
Hilliard- p 8w, New Albany
Baxter-\ [%f Excello:Mulky
Mancos tay e

Mancos_/

Marcellus

Devonian

Hermosa g '?-.5'. W B : l ; \
Lewis —_— L ¢ f ' ::-" ——J‘ Chattanooga

Conasauga

Pierre B€nd

Fayetteville Floyd-
gar:‘.:fﬂ?j Woodford Haynesville/ Neal
oodfor -

Pearsall ._ Bossier
Woodford/

Barnett Caney



Unconventional Gas

v

« Potential to Impact National, International Energy
Supply
— Abundant
— Low carbon
— Suitable for transportation and power generat

« Technical Challenges
— Cost
— Environmental impact of development
— These challenges are closely related

— Concern over safety and unplanned
environmental impact

Secure Energy for America



2011 Draft Annual Plan — Unconventional Onshore
Program

* Mission & Goal
— Unchanged from 2007-2010
— Economically viable technologies to allow environmentally
acceptable development of unconventional gas resources
- Gas Shales
« Tight Sands
- Coalbed Methane

« Objectives

— Near Term

* Increase production & recovery from established
unconventional gas resources, accelerate development of
existing & emerging plays

« Decrease environmental impact of unconventional gas
development

 Integrate project results & deliverables and engage in
technology transfer to ensure application of program results ... __

— Longer Term o,

Secure Energy for Aeiaologies for high-priority emerging & frontier resources ™



Unconventional Onshore Themes

~ Gas Shales

« Rock properties/Formation
Evaluation

~ Fluid flow and storage

~ Stimulation \

Water management Environment
= Coalbed Methane al
~ Produced water managemey Implications
: in All
« Tight Sands " Spécis of
- Natural fl’aCtUI’eS rations

« Sweet spots

~ Formation Evaluation

« Wellbore-reservoir connectivity
« Surface footprint

Secure Energy for America



RPSEA Unconventional Gas Program
Components & Approach — Built Over 2007-2010

Resource —
Assessment

Drilling

Exploration
Technologies

Integrated Basin
— Analysis

Stimulation &
Completion

Reservoir

\ 4

Description & % 1400
Engineering

Environmental & ]
Water R SIS R
Management

v

Secure Energy for America



CBM

10%

Gas Shales 45%

Tight Sands 45%

Integrated Basin Analysis

Drilling

Stimulation and Completion

Water Management

Environmental

Reservoir Description &
Management

Reservoir Engineering

Resource Assessment

Exploration Technologies

=T

High Priority
Medium Priority

Low Priority

Total Cost to RPSEA




CBM 10% Gas Shales 45% Tight Sands 45%
Integrated Basin Analysis
New Albany (GTI) $3.4 Piceance (CSM) $2.9
Drilling
Stimulation and Cutters (Carter) $.09
Co mpletion Microwave CBM (Penn) Frac (UT Austin) $.69 F?: IcD;:n?gee(-{EEIi)af;gz
$.08 Refrac (UT Austin) $.95 9 :
Water Management
Integrated Treatment

Framework (CSM) $1.56

Environmental

Reservoir Description &
Management

Hi Res. Imag. (LBNL) $1.1

Tight Gas Exp. System
(LBNL) $1.7

Reservoir Engineering

Decision Model (TEES) $.31

Wamsutter (Tulsa) $.44
Forecasting (Utah) $1.1
Condensate (Stanford) $.52

Resource Assessment Alabama Shales (AL GS)$.5| | o oo oo Comp. (CSM)
Manning Shales (UT GS) $.67
$.43 :
Exploration Technologies
Coal & Bugs (CSM) $.86
High Priority

2008 Program Priorities

=X

Medium Priority

Low Priority

2007 Projects




CBM 10% Gas Shales 45% Tight Sands 45%
Integrated Basin Analysis
New Albany (GTI) $3.4 Piceance (CSM) $2.9
Drilling
Stimulation and Cutters (Carter) $.09
Completion Microwave CBM (Penn) Frac (UT Austin) $.69 F(': IcD;::geé-{Ei)af;gg
$.08 Refrac (UT Austin) $.95 g :
Frac Cond (TEES) $1.6
Water Management _
Integrated Treatment Barnett & Appalachian (GTI)

Framework (CSM) $1.56

$2.5

Frac Water Reuse (GE) $1.1

Environmental

Environmentally Friendly

Drilling (HARC)™ $2.2

Reservoir Description &

Hi Res. Imag. (LBNL) $1.1

Tight Gas Exp. System

M t Gas Isotope (Caltech) $1.2 (LBNL) $1.7
anagemen Marcellus Nat. Frac./Stress Strat. Controls on Perm.
(BEG) $1.0 (CSM) $0.1
Reservoir Engineering Decision Model (TEES) $.31 Wamsutter (Tulsa) $.44
Coupled Analysis (LBNL) Forecasting (Utah) $1.1
$2.9 Condensate (Stanford) $.52
Resource Assessment Alabam.a Shales (AL GS) $.5 Rockies Gas Comp. (CSM)
Manning Shales (UT GS) $.67
$.43 :
Exploration Technologies Coal & Bugs (CSM) .36 Multi-Azimuth Seismic
9 : (BEG) $1.1
2008 Program Priorities High Priority 2007 Projects

=X

Medium Priority

Low Priority

2008 Projects




Gas Shales Tight Sands
Integrated Basin Analysis New Albany (GTI) $3.4
Marcellus (GTI) $3.2 Piceance (CSM) $2.9
Mancos (UTGS) $1.1
Stimulation and If::rutterl"s_r (ﬁarttgr) 2-23 Gel Damage (TEES) $1.05
Completion ac (UT Austin) 3. Frac Damage (Tulsa) $.22
Refrac (UT Austin) $.95

Frac Cond (TEES) $1.6
Stimulation Domains (Higgs-Palmer) $0.39
Fault Reactiviation (WVU) $0.85

Foam Flow (Tulsa) $0.57
Fracture Complexity (TerraTek) $0.83

Reservoir Description &
Management

Hi Res. Imag. (LBNL) $1.1
Gas Isotope (Caltech) $1.2
Marcellus Nat. Frac./Stress (BEG) $1.0
Frac-Matrix Interaction (UT-Arl) $0.46
Marcellus Geomechanics (PSU) $3.1

Tight Gas Exp. System (LBNL) $1.7
Strat. Controls on Perm. (CSM) $0.1
Fluid Flow in Tight Fms. (MUST) $1.2

Reservoir Engineering

Decision Model (TEES) $.31
Coupled Analysis (LBNL) $2.9
Shale Simulation (OU) $1.05

Wamsutter (Tulsa) $.44
Forecasting (Utah) $1.1
Condensate (Stanford) $.52

Exploration Technologies

Multi-Azimuth Seismic (BEG) $1.1

Drilling

Drilling Fluids for Shale (UT Austin) $0.6

Water Management

Barnett & Appalachian (GTI) $2.5
Integrated Treatment Framework (CSM)
$1.56

Frac Water Reuse (GE) $1.1

Environmental

Environmentally Friendly Drilling (HARC)*
$2.2

Resource Assessment

Alabama Shales (AL GS) $.5
Manning Shales (UT GS) $.43

Rockies Gas Comp. (CSM) $.67

Anchor Project
2009 RFP Focus

Novel Concepts

2007 Projects
2008 Projects
2009 Projects




RPSEA Unconventional
Gas Projects

Anchor Projects -

Integrated Basin Analysis

—-

@ | Technical/Resource Projects J'

GTI — Marcellus Shale
BEG — Marcellus Natural
Fractures

WVU - Fault Reactivation

/’ Penn — Marcellus
7 Geomechanical
/ \ \’\? GE — Frac Water Reuse |\
4 | GTI-New Albany
Shale
]
| R

CSM - Piceance TGS
CSM - Coal Bugs

CSM - Gas Composition
U of Utah - TGS

CSM - Produced Water
CSM - Strat Control
Utah GS — Mancos Shale

@
Utah GS - Paleozoic Shales J
U of Tulsa — Wamsutter N

GTI - Barnett and
Appalachia Produced Water
UT Arlington — Barnett
Fracture/Matrix Interaction

Cross-Cutting Technical

Projects
UT - Fracturing

LBNL - Self Teaching Expert
System

UT - Refracturing

TAMU - Fracture Design

TAMU - Decision Model

LBNL - High Resolution Imaging
PSU - Microwave Coals

Carter — Saws

U of Tulsa — Novel Fracturing
Fluids

Stanford — Condensate

HARC - Environmentally Friendly
Drilling

LBNL - Coupled Reservoir Model
TAMU - Fracture Conductivity
BEG — Multi-azimuth Seismic
Caltech — Gas Isotopes

U of Tulsa — Foam Flow
Higgs-Palmer — Stimulation
Domains

U of OK — Shale Reservoir
Simulation

MUST - Fluid Flow in Shales
TerraTek — Fracture Complexity
UT - Shale Drilling Fluids

Alabama - Shales

~J

Active or Completed Projects wmmaw=n
2009 Selections

N

$45 Million Research Portfolio

1




Unconventional Resources Program

- Selected Projects Presented at Annual Workshop
(April 2010)
— Early dissemination of preliminary results
— Critical review by PAC
— Review by PI Group
— Communication among Pls
— ldentify opportunities for cooperation
— Define program gaps for 2010 solicitation
— Provide direction for draft Annual Plan

« Emphasis on Integration of Results

— Workshop ideas

— Need for active integration of projects into program —
Reflected in 2011 draft Annual Plan

Secure Elmermica



Last Year: 2010 Draft Annual Plan — Onshore Program
Solicitation

Integrated Program Targeting a Specific Resource
— Build on existing projects
— May be comprehensive or directed toward specific
technology area
— Topic areas amended as per URTAC recommendations
- Early-Stage Research on Novel Concepts for Unconventional
Gas Development
« Innovative Approaches to Integrate the Results of Individual
Projects
- Additional Emphasis in 2010 Solicitation
— Improved drilling technology
« Gap identified by PAC and others
 Increase efficiency and effectiveness of well construction
— Environment and Safety
 Industry credibility damaged by Deepwater Horizon
- Ensure risks of unconventional gas development are clearly

Secure Energy for fyagjibp and apply technology to reduce and mitigate risks



2011 Draft Annual Plan — Onshore Program Solicitation

N
7

« Environment and safety risk assessment, reduction and mitigation
— Explicit focus, increased emphasis in all aspects of program

« Innovative approaches for project integration
— Plan and manage field trials
— Integrate the results of existing projects
— Plan tech transfer

« Develop an integrated resource-focused program

— Topic areas (amended as per 2010 URTAC recommendations)
* Resource Assessment
+ Geosciences
- Basin Analysis and Resource Exploits#=
 Drilling
+ Stimulation and Completion
« Water Management
* Reservoir Description and Managemg
« Reservoir Engineering
« Environmental

 Novel concepts for unconventional gas development o K

v

Secure Energy for America
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2011 Draft Annual Plan — Small Producer Program

« Mission & Goals
— Unchanged from 2007-2010
— Increase supply from mature resources
* Reduce cost
* Increase efficiency
* Improve safety
» Minimize environmental impact

* Objectives
— Near Term

« Improve water management & optimize water use

« Improve oil & gas recovery in mature fields, extending
economic life

* Reduce field operating costs
— Longer Term

« Apply developed technologies to new basins/areas and
develop new technologies to address the same objectives RPSEA

Secure Energy for America



The Technology Challenges of Small
Producers

v

Focus Area — Advancing Technology for Mature Fields
Target — Existing/Mature Oil & Gas Accumulations

Leverage existing infrastructure
Return to production of older assets

Minimal additional surface impact

Minimize and reduce the existing

environmental impact

Lower cost and maximize production while reducin
environmental impact

v

Secure Energy for America



Small Producer Program — 2007-2008 Projects &
2009 Selections

Nineteen projects addressing concerns of
small producers operating mature assets

Produced water treatment (2)

Reservoir Characterization (3)
Enhanced oil and gas recovery (7)
Environmental impact & increased efficiency (4)

Stimulation, improved recovery and sweep efficiency (3)

Projects each involve a consortium of
researchers and small producers

Small Producer Research Advisory Group
(RAG) actively involved

-~
n

\

i/
5

§
H

§=

-
i

Secure Energy for America 29



2010 Draft Annual Plan — Small Producer Program

« Awards to be made to Consortia

— Small producers or organized for the benefit of
small producers

— Small producer: < 1000 BOEPD

« 2011 Annual Plan
Solicitations

— Theme: Advancing
Technology for Mature
Fields

— Path to initial application
Is critical

— Complement 2007-2010
project selections RPSZA

Secure Enagmmﬁgdﬁnwmnmen tal .
and ecafatvy amnhacie



2010 Draft Annual Plan — Small Producer Program

 Technology Challenges

— Water management

— Improve recovery/extend economic life of reservoirs

— Reduce field operating costs and decrease environmental
impact

— Well monitoring and reservoir modeling to allow efficient
field operations

— Improved methods for well completions and recompletions

— Field tests of emerging technology

— Well and field data management

— Capture and reuse of waste products to reduce costs or
increase recovery

— Leverage existing wellbores and surface footprint to
maximize recovery

— Novel Concepts to increase production from mature fields

MM

« Other topics addressmg the program theme of Advancing RPSEA

Secure Energy for Amerlca ) T T - 31



Contents

* Technology Transfer Summary
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Technology Transfer Approaches

 Engagement of PAC and TAC Members
— Project selection and review
— Participation in field tests as “early adopters”™

+ Active Coordination with NETL on
Knowledge Management Database (KMD)

 PTTC Engagement — Contract under review
by NETL

- RPSEA Website Enhancement
— Project information
— Program direction

¢« 2.5% set-aside for tech transfer in each
subcontract mrsza

Secure Enﬁg]ﬁmmeve' 33
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Project-Level Technology Transfer

* Funded by 1.5% Set-aside

 Managed by subcontractors
— Project-specific websites
— Participation in conferences, workshops
— Preparation of articles for journals, trade publications

Secure Energy for America



Program-Level Technology Transfer

v

* Funded by 1% Set-
aside

 Managed by RPSEA

— Website Enhancements

— Coordination with NETL
KMD, PTTC activities

— Events at Major Technical
Conferences (SPE, AAPG,
SEG, etc.)

— Directed publications, e.g.
GasTips

— RPSEA Forum Series, e.g.
New Albany Shale Forum,
June 2009, Unconventional
Resources Workshop, April
2010

-
| ii

!
!

+ for America
.

Secure Energy for America 35



Questions?

Secure Energy for America



